Successful pig embryonic development in vitro outside a CO2 gas-regulated incubator: effects of pH and osmolality.
We investigated the effects of HEPES in the medium (to maintain pH) and paraffin oil covering the medium (to maintain osmolality) on the developmental ability of porcine embryos produced in vitro using tightly closed glass tubes in the absence of a CO2 gas-regulated incubator. Putative porcine zygotes obtained by in vitro fertilization (IVF) of in vitro-matured (IVM) oocytes (day of IVF=Day 0) were cultured in 5% CO2 gas-equilibrated NCSU-37 media containing pyruvate and lactate during Days 0-2, and glucose during Days 2-6, in open glass tubes in a CO2 incubator or tightly closed glass tubes without a CO2 incubator at 38.5 degrees C. The following four media were used: (1) medium covered with paraffin oil and supplemented with HEPES; (2) medium covered with paraffin oil but with no HEPES supplementation; (3) medium not covered with paraffin oil but supplemented with HEPES; (4) medium not covered with paraffin oil and with no HEPES supplementation. As a control group, zygotes were cultured in medium with neither paraffin oil coverage nor HEPES supplementation using a four-well dish in a CO2 gas-regulated incubator. After culture, the osmolality in each of the four closed conditions was maintained at approximately 285-286 mOsm, lower (P<0.05) than that in the control (291 mOsm). In the two HEPES-supplemented media groups in the closed-tube system, the pH was maintained at 7.5-7.7, and the blastocyst development rates (15.5% in non-oil covered and 18.5% in oil covered group) did not differ significantly from that of the control (20.2%), although the mean cell numbers in the blastocysts in the two closed-tube condition groups (28.2 and 33.0) were lower (P<0.05) than in the control (43.5). In contrast, the pH was higher in the two groups without HEPES supplementation (approximately 8.0) than the control (7.4; P<0.05), and the blastocyst development rates (10.9% in non-oil covered and 7.5% in oil covered group) or total cell numbers in the blastocyst (24.8 and 28.7) in the two non-HEPES groups were drastically decreased (P<0.05) compared to those in the control (20.2% and 43.5). These results suggested that maintenance of pH is important for successful in vitro porcine embryo culture under closed-air conditions, whereas the range of osmolality that suits embryo development is not limited to a small range. Furthermore, blastocyst production was possible in a glass tube without a CO2 incubator, although blastocyst quality was lower compared to those produced in an incubator.